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Abstract (Basic) : EP 895082 A 

A method of spotting a probe which can bind specifically to a 
target on a solid support is new and comprises: (a) supplying and 
attaching the probe containing liquid to a surface of a solid support 
by an ink jet method; and (b) forming a spot on the surface of the 
solid support. Also claimed are: (1) a probe array comprising several 
spots of a probe which are provided independently at many sites on a 
solid support surface, density of at least 10 000 spots/inch2; (2) a 
method of manufacturing a probe array (as above) ; (3) a method for 
detecting whether a target substance is contained in a sample 
comprising providing a probe array (as above) , contacting the sample 
with each of the spots and detecting the presence or absence of a 
reacted product between the target substance and the probe; and (4) a 
method of identifying a structure of a target substance contained in a 



sample comprising preparing the probe array (as above) contacting the 
sample to the spots and detecting binding between the target substance 
and the probe. 

USE - The method is useful for determining a base sequence of a 
nucleic acid, detect a target nucleic acid in a sample and identifying 
various bacteria. 

ADVANTAGE - The ink jet ejection method enables spotting of a probe 
in a markedly high density. The method is capable of spotting an 
extremely small amount of probe efficiently and accurately on a solid 
support without damaging the probe even using a small amount of sample. 
The probe array is manufactured efficiently (large number of probes 
bound to solid support) without damaging the probes. 
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[ff^JB 110 3 

«a»*«f«tL«rv^ J: a t/o - y * yftm 7 mm 1 

0 9im<D$m%&. 

[ mm 1 1 1 3 kt'q 7 * v^a*. 

«rraiMasi 1 oieeosssit^ra. 

[ m 1 1 2 3 m -> ->jat»T;u r s xomsw o . 

i-5x-c**iii#g(i 1 nettogatm 



[ n&g 113] usmm^mr/^ s 
^««t^r< 1 1. 21^1^ an** 1 1 1 go® 
smite. 

imm 114] ww*** 7 hamtoffiz#v 
1 0 9ieiKoKit^. 

[n** 115] m<ammmizj*?->ft£.m&is 

£*o?x/Mc{£*at£il!#iS8 lieJSoRjt^. 

cmb«9[ 1163 wmmmbizmx'h o . isv 

(ifc&H 117 3 llvh'J * A*«WB**trilWiJ8 1 
1 5£ttO»t»£. 

1183 i*-? h y ?x(omm*.&X't>& 

1193 mxjw&mmfc&x'bm* 
mi 1 5ieK<os?ji^ffi. 

[ HJjRJS 1 2 0 3 x;K7)fi £«gtf 20 Ou mVh 

immi 2 1 3 Mvb v?x<»m>K mx>w& 
%&cr>i/2^2fex'*>m?mii stmnwur 
ft. 

[it£JSl 223 t£-?bV?zmZtfl^20um 

X'bzmm 1 5KsmH&#&. 

[IfciRJgl 233 tt&YV9XK9-V*. 7*hV 

v??7 < -mzi^xmmmim\ 1 stm^m 
mm. 

imm 1243 k ? * h u y y < hs 
JM ; TkVU.7*YV : Jx\'<r>rt?-yz~?x9tLX 

mmt^?--y?itztk. ity* v^^xvw 
f-ymz-tbiM. tt-timmi 2 3^j&m 
mm. 

[|**JI1 253 UL7*hVVr77<-mtf. u& 

mm 1 commftmmt bri. m&mm 
mm. 

1 mm 1263 m&x&mmtf. u v u vx y , 

DEEP -UVWsX v . 4fe»iSimi«Hkl»8i*-Srtf 

iw^sia^i 2 stattoamm 

[»^«i 2 7 3 i^uvui/x aftrffy-f vr 

Jftforv Ytt&WkWJx v . s wsy -if 7 7 ^Slfli 
- irrfi-7 Y^yy&vvxv x-hhuim. 1 2 6ie 
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mm u v a h i tzimmmmv tsz h -e& & is* 

yrai=./\,1r h y£ fcliftftsKU - 1 - b y * 
+)Vi/ »fi,Ta)£yis>kma\Wj:< 1 1 1 r>Xhh 

[Hj#Hl 3 0 3 iS&MPiMa<MUi'*x n-* 
Ko--hn^yy;ux^r^-C'*>l>iS*JMl 28IBK 

CIS^iBi 31 ] SDEEP-uvi/y*H5fcKy t' 

^7iy-/k-3, 3' -i/'7y^*7i-)W/l'* 

[ts^jg 132] a83eetttB»w v-^^^fc ± 

LT»^hy v^«*tt*to±*i£6ll&#fl 
12 5iE»<0l!BS^. 

mm. 1 3 3 3 ttrD-^*«irt-«wfflifc*«ts 

[f9*JB 1 34 3 mTa-7ffitim&b#m 

mzmxthmmi i simvmum. 

mm 1 3 5 3 «HW*iBfc:. KtlgS5r«A-r^» 
3 4lEDi<7)lBi^. 

[M&s 1 3 6 3 wmnvxiwwm y? s s 

x-y hj£5fyfflLTff^oit«JSl 3 5lfflnmU 

m$m 1373 isjgja^x^vsxjir 5 ;m- 
ttfiizttZi'yyit&foZlsttZ'yy/i'/TO y? 
mx-bzmm 1 3 6eita«ft#&. 
its^ 13 81 vmwa5x.BKi.n7 $;&k 

cnmi 1391 bhc^m^n -?m s Yarr^ 

M 5 F7X-A-) /f-P- hTfetltftflfl 3 8I6K 

mm 14 0] irvy>u**::£**iT^anrt6tt<?5 
& ixmfyr/^nmmm^mmt^n>ifm 

*4 y?i>3.v bmzkr>xWfa±JiZ?s#v7-<y?-t 



mm 14 1] wmmm^m^mmt 

x-hhUM 1 4 oiea^fcasm 

mm 1 4 2 1 »-*«arrD-r**-*iiD n 

Ara-7Z-&tsm® 1 4 1 iettomfrfc. 
mm 14 31 tt-**B*7n-7WRN Aro 

-ys:^tfis*« 1 4 1 ifflco&mm;. 

mm* 1 4 4 1 m-xmrnstra-'/tf-m p n 

i45i wmimt Ur^mmTa-f 
itf&t-Mm&ziiL. mmm±\zmLizz.r>x%. 
mhh<r>x-hhmm 1 4 1 KSfco&aj^is. 

t!S^« 1 4 6 ] w 
( SH) 3S"C*4I||*«1 4 5E««0«ai^ 

cis^ 1 4 7 1 wmm'yxm-h 0 . a fci*-? 

M 5 F£(i. I^X«^iB(c7S/££*»AL*: 

1ST 5 /St N- (6-vW 5 F^TtM 
M Z.9l"i S Htt»BS*T-||AUfct»T**lll 

*JBi4 6B«w«aim 

[ff^jg 14 81 mmmyzwLx-h 0 . 

m 5 mti. mym?mmiz7$/mmxit: 

IS^JS14 6ie««0«!{i5m 
[fW^II 149] m'7xm®.±.<r>-?v4 5 HStlS 

-imm.mx-h&t *'j?%<t t> 3 0 ^acs-tf 

1 4 6ie«co^ai*&. 
[ 15 0] m~*mmsii) { %s®izi-*->i : £i 

[M«q| 15 1] K-*aP N Arn-r^Sg^f-Tj- 
-^PNArD-^N^Iffl^^A-f 

y^^-tci ixmxztiz ^1 ^<r>x'h mm 1 

4 6i£8<0ftitsm 

Ci««JS 1 5 2 3 iSfflffi«iB*<Wf &Wtg«* { x^ 
T s ys-c*sti*« 1 4 5f£K^ai^ft. 

[ii^js 1531 mmtfifyxtix'b 0 . s^ki 

1 5 4 ] Kx^vSJi, x**^S£*-f 

&^ y ^y ^ ?v u- vm^w^n±.^<m 
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mzx -ix&xLtzi) nx-b h mm 1 5 2ettaflta: 
m 

emus 155] mmzK 1 xm&* 5 

-1 0wt%, 7V*.V"s$:5-~l 0wt%. 
'ja-/H&5~10wt%, RV7*1-l'>7A>a-}l> 

i 1 w t %*x,th*iii*jb 1 4 1 istt<o«jas*s . 
imw 15 6] ^r-fef-uyr/un-^n^EHR 

it ( I ) -C*$fl&flBiS:^-r&t<0-C*5»SJIl 5 
R 2 - 6 - 0 4 C H 2 - C H 2 - 0 



R 3 -C-04CH 2 -CH 2 -O^H 



(±£#K R|, R 3 RVR<\$7fr*)Vm$ih 
U mfcJ:tfnli**£SftS:*bU m = 0*on = 
0, t,L<l±lSm+nS3 0T-£>->T. m+n=l« 
fcattmifclinliOT**. ) 

[h*js 157] m^ffM-^mmra-yn 

WmfiO. 0 5-5 0 0MMT'3il»if^«l 5 5IB8SCO 

mm 158] Ka**<ost-*««asrn-^ 
«jk* 5 2 - 5 0 // m ?t> h mm 1 5 7 feso&aj* 

[fl!^« 15 9] U-*mtmra-7<?)%Zff2~~ 

500 os^T'ftsit^ 1 5 sm&muim. 
mm 160] is-*si^e7-D-7'oft$*<2~ 

m%® 16 1] XX y hifo&WPOl^x ■/ 

h^-cAsts*a 1 4 1 aBwwsm. 

1 mm 162] UTD-y*^«or 5 /is®*ij$r 

css#jb 16 3] ttm-ftf§t&irct>im* 1 
4oia«^aj^ffi. 

in** 16 4] sm&%tm#x'*>mm 1 6 3 

mm 16 5] Ks&fftfB**?&&n$ft 1 6 3 

cis«3a 166] &7a-7tfm?$>mm 1 4 
oieaot&asm 

16 7] mm , BSffi±C 1 ¥3* 

fcfc 0100 0 o«HJto**T\ SLv>cgtt4Lfcxsif 
7 h fc fr* i vir < y^-f htoim 1 4 OIBK 

[msir 168] mmizmtflm-zh^x . 



8c. 

tliRflS 16 9] hWfaSI*mxtf -y 

hcofetfifcUifc 3 r v?tmm 
mm 17 0] b jzw^awa 

izmm^L^X o£~7uy*ty?ti1xX^Z,m. 
mi 6 8iBffiO«ia3/73:. 

17 1] t*:/D >y * >?tP¥1tmTfr7 5 >- 
(ci^T^«$tt-CO.Sit*«l 7 0i£tt(7)«l!l5*3c. 
mm ] 7 2 ] BHKBi^fc/V-vttfcM* 

c mm 173] i$ii«*^«ciSB8T-* 0 . ir? 
h >j ^^^jgatttT-fcsii^i 7 2fe*gcofcaim 
[is*« 174] m-?hv? xtmm^tsnm 1 
7 2iee^^m^ffi. 

175] u.-?\-v 9x<?#mim*.VLX'bh 
mmi7 2im<omm-m. 
irnm 17 6] uivx)Vff>BSMtfm*&T}>&m 
Jii7 2ieaco«iai*s : . 

[ff*IS1771 &-?}>!J?J%0J£3tfl'-2O*cin 

T-^-sif^^ 1 7 2iaK^ttai^ra. 

[ 1 7 8 3 m x>V<r)%.&&& 20 0umTb 

immi 7 2w&<r>mtfim. 

Il&^g 17 9] b VfXOMff. fS^x/UDS 

*«*>l/2~2te-C*6M*fll 7 2IB«^ai* 

m. 

mm 1803 ^*{^*h.*»w»«<7)«jts- 

T1W»tel**f ITxj-70)X#v hmtKm- 

mm 18H m%.<mm&m--*mmx-h 
®fefc*bnw)<mm-*m&m.ms&\x-h 

OWWW).*** b«i. #«0-*«8«**tf«*S: 
/7y'x y NffiSrfflV^TlMIffiiW+^L^t^ 

I nm 1 8 2 3 R-*g[^K7-n-y*5-*g(D N 

\rv-7*istsmm 1 8 1 m&m&tWi. 

mmi 8 3 1 f£-*«&&7-a-7tfRNArn 

-T'^^-tf^iii 8 1 E»oi»jg-(b*ife. 

[ mm 1843 iz-*mtmy a- 7 p n 
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mm 18 5] mmmm-mimTa-y- 

mz> t nx-bhnm 1 8 1 mLcoftfeitm. 
mmi 8 6 j wmnmmth^mt^v^ 

tf**-)v < sh > »T-j>?»fii«Jii 8 imm&it 
■m. 

mm 18 7) KSffi^'^^xm-rj. 9 . 

JjSS 18 6 . 

mm 1 8 8 1 wwa^?**?* 9 . *fctr? 

l***18 6ieil«0»J&fc*r£. 
I ti*Jg 18 9) Wiv*m±fry? unmt& 

mm 1 8 6eantt£ftm 

isi*<a 19 0) K-^waw^tf-*-** * 

ttf-*-;l*fc Sr^< 1 1> 2*IBJ2U:RJ63*4!II* 

[ff^JH 19 1) i£-*$P N A7o-73tdffiO-f-^ 
->U£#\ -#g^NAro-7<0N*W^x7vr 
-f yote-&tcioT»A§fiTo&i>^-c*SiS*«i 

8 6iEKW^S^ffi. 

[M$g 192) immmmi-z-emm&x** 
r $ jm-h&mm 1 8 5iate>i*jefc#tt. 

mm 19 3) i£Effl##7*1£T*> 0 . ifcttt 

[tfcfcrg 19 4) Kx#*S^B4. xtf* ismttt 

fcfcj: o-ttPALfcfctfrcaSM** 1 9 2fB»£>»£ 

[ M$B 19 51 tm&tf . t "CB* * 5 

~] 0wt%, ?V1zVV£5~~\ 0wt% s f-3fv/ 
U3-/^5~l 0wt%, R-yfr-fef-u^r^a-^ 

* 1 w t JrtfX/Cv ^IS*JI 1 8 1 Btt<0l«6flrfr».' 
tiS*fl 19 6) KT-fef-byr^n-zl^qFIE-jR 

* ( i ) x-*zi\hm&ttthi><r)X'hh°&mi 9 

C-ft4) 



R 2 -i-04CH 2 -CH 2 -Of B H 

A (i) 

R 3 -i-04CH 2 -CH 2 -0>H 
R 4 

0. tL<mSm+ng3 0T'*oT. m + n = l<7> 

[ mm 197] K**+<ott-*«ttKm-'7«> 

i8J£#0. 0 5-5 0 0/xMTft*W*«l 9 5ffitt<0 

i mm 19 8) ig»*+^is-*«^K7D-7(7> 

«K*<2~5 0//M"CJbftli*« 1 9 7B«0&Jgfl3&r 

m. 

i mm 19 9] f£-*&£&ro-7<D£$ # 2 ~ 
500 o^s^-cftSW^S 1 9 7iStto^S'fl:^ra. 
[ ira 200] m--*mmrv-7<r>m a* 2 ~ 
6 0JK£g-c*4fi!#J8 1 9 9ie««o#^-fk^rffi. 
mm2 on ts-< > ^ >-'x y hmtfrtyintx •/ 
b«T'j>^is^B 1 8 1 mmmuim. 
i mm 2 0 2] i5.7n-7m%<7)7 $ /kiwi* 

{ tm® 2 0 3] «r n-TWsewr* **** 1 

8 0Ett<D#5g*t*«. 

[»^«2 04] K*ai^tttreaiiii*>B2 0 3 

[M$ifl2 0 5] ttSBS#KX?fe*lfl#!l2 0 3 
tl«*«2 0 6 ] i2E7 , u-7A*SUrt'&i>tt*fl 1 8 

[i«*JS2 o 7 ] attfts . asffi±tc i y-m 
htz<o i o o o o«eutf>afflK\ sv^taucLfc^df 
cxic 7 r -r vf-thmm 1 8 oia« 

mm 2 0 8) wmttutmmmx'h ->x.r^ 
i%-ttM¥&ttix^inmi 8oumm%it 
m. 

1 mm 2 0 9) mtt & -/ ^ ^raps* { igx^ ••/ 

2 0 8iaK<^^t^. 

[ is^ia 210] tm®m<D . ■/ 1* «>i-^35fi 

«2 0 8E<JW)«Eft*tt. 
[19^2 1 1 ] K7n y4fy^¥lfll}1ir^^ S > 

t,z£r>xm&2tix^£,mm2 1 OBB^Wefc* 
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ft. 

imm 1 2 1 WWBtf^fc^-vlHcMS 

ft. 

mxm 2i33 asffi^jt^wwiBBf * »j . m-? 
ft. 

cti^JS2 i4i i?h u 9xm^t=tttmm2 
1 2iaa^«{b^ft. 

[tf-^JS2 153 mih'j 7xwmmim*&x-f>& 

18*^2 12E»^£{fc;frft„ 
[lf#JS2 1 6 3 l^x/l^&ffitf&^MiT-fcSfil* 

«2 1 2mn&feium. 

[13^2 171 K-?HJ?X<9J5£* { 1-2 0 .urn 
T-*^IS^a2 1 2lS«<7>#£-fL;frft. 

Cl«^«2 1 83 i^x/K9jyMia { 2 0 OumVh 
SliS#iH2 1 2fe«<0#^t*ft. 

[If 2 19 3 1£"?M) 7 *£9«@A>\ x/KOS 
1 /2-2<&X-bhWK%2 1 2ie«<0fc£fl3f 

ft. 

[HBfloi¥ffl^BB3 
[000 1 3 

imcommmm *mit7v-7*mizz 

ft . * lt 7* n- 77 u j imvzwm-*mmm 
mum. wmtt-mmzmmtnm&txmz 

[00023 

[00 033 ZCOi.?%7n-7Tl'4 (D-fmZWg 

mt Lxa. eutfa-n yj-mnm 7 3 2 o 3-t 

4MB(EP0373203B1) t::feSi$*VO^$K 

( 1 ) mtt±.X'®.m7n-7Z£f8.lX\ l \<m. *? 

( 2 ) ?fr£&lt:tm7v-7t:®n±lZimtZ>lJ 

mtfrntixuz. m.<r> < 1 ) vT&comtfffi* 
utix^iMitmt iximuummms 4 0 5 

7 8 (USP5 405783) tfimfbtih. 

[ 0 0 0 4 3 SfcUd ( 2 ) 0;#ft fc LXli. Wilf* 
E#flFSS5 601 9 8 0-f^fg (USP56 0 1 9 8 
0) r-»Mxyx (Science) j. S52 70 

467JL ( 19 9 5) Cli"?"f i'DW'/f < "s 
7%m^X cDU AZ7UJ mz&KZ,-fimi)m9r<Ztl 
TV>S. 

[ 0 0 0 5 ]■ fc £ ^T±le ( 1 ) i^ftli, Hffl±-Clt 



-ytmzm-tizuamx'bz. 70-77^4 
*%^t:tm&&0)mnik%. j <?. vv7)v*cr>wmm 
comiuw<oftmi. m$t7a-7<nmmimmz* 
%<m*h. ®.->xm < 1 ) oumt. £ 
tc7u-77l'4<nm.)z ix\tmt7a-7<r>m<n 

[ 0 0 0 6 3 Jbi£ ( 2 ) <0*ft(i, £K7n-7 

7itmrzztific*z. z<nm&zi.r)mmtza 

^TJi. £ Y )lS&n%:7u-77l>-(cr ) 'm-tlXli± 

u (2) co^fta. ±12 ( 1 ) numx >0 i>#t U>fc 

[00073 L*»L±I£ ( 2 ) *>*a«!>M»i. fcKT 

h. Mm7v-7r\s4m^xmico&Mt$\mL 
x-z&mznvm&v^zwmi. 
izwmixti<zktfmi.\\ tii»B^ssmo9i 

3 <5-fi<?ii<03?J?{;:*tJEL 

*rcs *eb <?>&m8.mfims:®®T$ zz t 

tffttl^. Ztib<r)&frh%Lht7n-77\yi\,z 
imm. Wyf-ftfClOOOOBLhwmKTn-r 
tf&SLZtLXUl Z fc mt L\\ 
[00081 

Sr^oTrS^Mtfcff&ofcfgm. -f y^x y h 
■oft. 

[00093 -5- tT*JKW)BWtt. ffi^TStSWn 

[ 0 0 1 0 j ^^st^moftoinu. 4*oaM*a>& 
%7u-77 mm* ztizhi. 

[00 113 4fc*«Bfl<a£fcfl&<0Sttli. 7V-7W 

^««^fc=ir<. iy^»*A<ntt£^»ttK 
•t2»c:fc{c*l.. 

[00121 jHc*^^flfico@««i. -9-yTVntifc:* 
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[0013] Kfc*fc*»$WlW>B»tt. 'Jrlntifc 
[00 14] 

[ooi5] istamizfrfrbz-x-vT <r ymmzm 
^zzbiziiTTa-rzwmBziEmiz. 
mztt$t zzt&x-z. Tu-77 u 4 mmwzm 
•&thzt &m h t <ox-h h . 

[0016] ttz*ftty<ft-mm&£.1}>frh7u-7 

7\s4\t. m$im<m&(oumzzwzm.ix^& 

yu-7<F>x*-, Y £ l J^H >*Wz 1 0 0 0 Offltl 
[0017] Jfc*^^-l©5fe®«C^|,rD-y 

ixtz7t}—7Ti / a *mm\zwm-& z t a*?* & t 
ox-hh. 

[0018] *fc±e<DBHfcitlfct* IkWH, 

>rii>*i,z$&tix\.^m&nhmmK£ttLx 

-y h k LT3rt67*0-:/7W£>£-*<7)X;K 
v Y'cm-V7iVt SrifJttSiL S®«±t:-CMi«W 

mmwrnmimmi-mmizii^x , mzx-y r-w 

•^TEUBJ-JcxK-yfM y/-TSwi:(CJ:r>t®(S$it 
Jt*Ufl»HW* «*wt«a-f * - k & fc<»T 

ft*. 

[00193 miz±sii<nBmimt& z t wes 

m*. mwzstnmwmntmmfcfzmk 
X'h->x* ffitt&miztmfcrtfomzM txmmtm 

%-$-Z>7v-7<r>Z*jY*ffii.tz7v-77ls4 arffl 



fiWO»je*»*»fctra 3 £ k & t> WI'*>£ . 
[0020]&fcUSP560 1 980^^C(i^K 
ro-yw^vf-f yflziza yKyi/^-f/W > 

?vxvvmm^hzb\m , ikT*^tm.i&ixx 

\*h, ED^USP560 1 9 80-^&?8<7)SS2ffl!<7)S&3 
lff-iSS 2frHfctt. £Efc» (pressure wave) fcj: 

^-c^fico^y^&Ptai?^^ y9i?3L v vrvvt 
msnmm^x-z^kw&zti, zom&tix't 

ttffi^cO-f y7^t/fm s l»gtS^7a-7cO;?. 

y h Pl± » 3 V ? 5 * - is a y £3 1 * m Z tiHSm. £ 
mfX^t . *<7)±TU S P 5 6 0 1 9 8 0^&$8C*5 

5-ika^ K*tH«±fc«ttUTro-rri/>f SrWft 
[002 1] i£USP54 74 7 96^&$8£li, B 

JVVZiSj: y h^yTilS (Piezoelectric iapulse Je 
t Pump Apparatus) tfflV^TUBJCttaWtftT, Jt'J^ 

?9v*i-v7v-<im.-thzt. zLxztiim^ 

xwmmvmmm*v^hmam*iiixx^ 

t. 

[0022] LfrLZK^MiiffilZl±, WJWgO 

tmzR^xat&Zitx. msro-7immz. & 

•^>lESiliZSM^ Ltb& fflMZ'O^XlfflhfflKZtiX I. 
[0023] 

mfm2\t*wmz&h7u-77vj , w^tfi^r 

V>T 1 0 1 litttajjSk UTtf>7*D-7\ PH^JflSKrn 

(yx;u) . i0 3iiig^Krn-^^$ti&^ 
llffi (0?ilfSBM5X^) . 1 0 5(i-f 

Xmmtl9M*mtl'*7n,iSx v r-^ y HTA 
4.104 WWfri/x. -y h^ y H 1 0 5 A^ttJiiSft 

/nV/U^'x -y h^v H 1 0 50A- AUBflBlT'ft 0 . 
12 2 tcfcV 1 0 5 (i/^/l^x -y h-N H , 10 7 Ji 
ttai$itl.'<*^K7-D-7'^#tf?g[*. *IX 1 1 7 
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mm~cf>i. mnmi 1 714. m.^^vrnx-m' 

«£$ftTV^fi&»Bll0 9. T)US.~^^X-m^tl 
X^&nMl 11-1. 111-2. -tn&mx'&tfi 

znx\yz>%ms.m®i 1 3. 1 1 sax/m 

&&m%7>l'$i'W?Bj8.1itlX^i3mi*l 1 6£ 
[0024] ea5rn-y?r^tj?$(* 1 0 7 tfttffi* 'J 

7>rx (tttasp) 1 1 9tx'$xt3*). m&nstoizt 
ox^-x*xi 2i£»j£i/tns. ;;t-^s§i 1 

1 - K 1 1 1 - 2C«Slfi-f* f Jl»i>5 fc- 12 37* 
**« (8*SHiS) jWMWUBRU ££fc»l/a>* 
«fcl0 7fc«HJ*«»£U *<0ff*T>-^*^*«tt 
as *y74*l 1 9*>4>?BflU0 7;WtffiU IBS 

10 3<OSffllKrtoT3WW*. znxozmmziMi 

(4. %<r>jX)\,m4%mzi'>x'mhi)K mt\t± 
- 5 0 en y »/ h MUteMW* 1 1 *nnrcft 0 . 

#7**. 

«**JJELfc«*fl (Witf 1 -f 10 0 0 0 

(H13Lb. JJSt L7I41 x 1 O 6 flgK) fc"f*fc*>fc 
«4£*<y>B^n-rwx#ybgl4. 0U»f2O~l 
O0jumgKT*,4^t^»*L<, 4£5t*DX*-y 

Mi. X-f)VVx -y h^-y F*»S>BtiiSSftS 

J-»7fc?l3ftS. 

[0025] <Ht!ii«W>8tt) tttijfflo&fti: LT<4. 
K-fkisx ••/ h^ y H*>4»Btaj»rtl"C*oT. -y 

t>fflv>*wfc#7&3.. 

1 0 0 2 6 J * LT^Wxi -y b^-y FA^ttaJtt 
fcn$RjS*'4>«. iMftnmklXimiti. *n 
*SK#1~1 5cps. ^B5S^"3 0dyn/cmUl 
±*W4 U*. ifctt^S: 1-5cps. ^ffi?g* £ 3 
0-5 0dyn/cmfcU:l&£. BWJ:7OTiWtflflr 
tf«itf>T JEW* fc <0 1 <r •) &£lSH£ffi nfcft * . 

[0027] fcfcttiSfcfM V ^ S>* -y Mttffi*Ht. & 

Stt£#i£-tl> t . ffiWICttfl&tf 2 m e r~5 0 0 
Ome r. #Ctt2me r-6 0mer^7 , o-7' 
Sr. 0. 0 5~5 0 0>uM. «ffc«42-5 O/zMOiBK 

[0028] (tttB«ffl«) aV;Ux'x •■/ b^ y F*»6 



*.&^fc<97*->7. &0*7)Wx. v h-\ y KfcfflU 
T^t#LTjE«tttaffr^*6»«l«^*F4 1 

tf^y-byy. rsl f-*^y3-;ux«xf-by^ 
y n-/k yroe^r^a-^jfttrFSeie ( i ) 7 

057J>£. 
[0029] 

[-fb5] 

R 2 -C-04CH 2 -CH 2 -Of H 

jf 0) 
R,-£-0 4CH 0 -CH_-0-)-H 

J I Z £ II 

R 4 

[0030] (±E3UI)«k R,. R 2 . R 3 2WAR 4 
«7A*a*, JM*ttfcl40U<4m8 l ~ 4 <ofi£# 

fflftfclfcbU m=0IOn = 0 1 t>L<(41Sm+n 
£3 07*>-?7. m+n = l<7)i§&<4mi*;Jin»407 

**. ) 

H(CA*WtC{4S*S-5~l Owt%. ^y-ty^Sr5 
-I0wt%, f-^^ya-^s-l Owt%,s 

tfJUE* ( I ) -CS3*l6T*f-U>'rA'3-^0. 
02-5wt%. 4y»4L<t40. 

[0031] zomtotm-titfte. X7)Wsx y 
-f y^ ,r $i^^^^Kr^-7'^0^Ht,l^«>f>i^^rV^. ^rfc 

**. isnffl±T-is* { o . LxBf^-r* 7 b fc cora 

Ta-7<?)iS&&W&mi>±Mi<Df8mX'*>^X fcfflv» 
[0032] (SffitttKOWteS^BS) ®ffi±tcf+ 
«t£jt*S*. BS»tS^ybfc03y^S^->-3 



(12) 
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tOO 3 3] (SH»t7H5HI)ttUflH 
TtMUtf. -?H = K2£t^--/M -SH) *fc*> 

*«c**-iM-SH> Sftllft«*T*Sft, 
mow 4 $ K*fc*»RfcLTttK7n-7*!Befl: 

[ 0 0 3 4 3 0JiJf£££ 1 8m e r 

(ffi£h&: B JC6 20 ;drW>- (ft) flj^ (g^p 
->*x yh^ 7 Koyx^(gJRIS-l. 2-1. 5mm§ 

24 tray *m,> , ilffl±(c(iis^7 0-i oo« 

mfUgm,* -y h g-^figfs - ^ ifcSWfeflH 

MiS ( 2 51C) TT'3 QmSLX-^lth. *fc 

£o^iW4«*^ttajfcexyj;x -y Kfrfflu* 

[00 3 5] Vk^fSHatf-^-^StOia^ 
^»ra-7-^^»»fc^^y 

&vs§7,^ yttsarrais^? < ( -s- 
y mi sat, z&m&izi * 

[0036] m&$mw?i>4 5 v&fmxxmt t 



O^odf^) j*?^ 5 H (N-(6-Maleimidocaproylox 
y) succinimide) ^trftGE (EMCSftQR • Do j i 

[0037] 
Ht6] 



I^H- (CH 2 ) s -COO- N g| 

0 o 

[00383 zKi-x-ivrnma u^mra-y 
■*tm£5' mmmtirs' -Thioi-Mo 

d i f i e rC6 (Glen ResearchftSS) £ffl^£^tc 

coo393 <T§y»txiif*5^i)Htt«=waT 

Xtf*^ J-^ftS^ y ^ y yy';W^ IJ pi J. £gj 

[0040] ±t£i.Jt <£•? mmmt-^mmrti 
-™*®tizmMzmix&imGzmf&tz* o 

WA-f 7*y ^ v 3 ycomm oZbtKc 
«tS7"D-7-DN AO^Jl^M€r^ t $ d t =5r < ^fi 

^» ^Wyy^-b'-yg^KJ^^^^L^^^ 

WW ry ^ -tf-x 3 v(cRJ^«,95^tiH8fcoR 
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<oi. o -m^iMmx-t *> . 

[0041] ( 7 W e>Wk ) mz*%mz{&i7n- 
yru^<nmmm. mmzmz&hmi^m 

hfflktVtfVW^l ■ 5wt%. W&1 ■ 5wt 
%. ^ : J^)a-)Vl . 5wt%, ±tBHE:£ ( I ) 

as) iwt%^#tt?af*^ffls-r4. fttcaasK** 

-/I^'IS^LT^Ik ££*<0Utf2~-5OOOme 
rgJK, t5(C(i2~6 0me rggf0-#®£®rro- 
7£DNA8f!l£l£ffl£ffl^T-&j£-f4. K^X'ZCO® 
»7*n-7«-iJe«ft:{C, 01 0 . 0 5-5 0 

o</m. mx*2-5 0uM<r>%mx\ mto-rtfow? 

l-15cps.«dil-5c P s, ttztkm&Jltf 
3 0dy n/cmfelh, #C123 0~5 0 dy n/c m 

fcATVPx* y h'vy FO/X/t-ffifc^iBStf 1 . 2- 
1 . 5 mmgJKlCiT-jfi&Sii;. ffc'^rt'i'** ■/ b*- v 

vzmmitxm.imt:BiiiiZitz>. zzxoita^t 

0*j:tQ^7-v<,ziSi5£tl>Z.bW1StL*.\ mm* 
* 7 f-( y^izm^h^f^'Jx. •:> b^y YOMWiS.^ 
360x720dpi 3 6 0dpi W^l*! 

t=tt i ®otm2 msttais-ti-. 7 2 0 d P i 

»i 1 EMittf* 5 ®2otai$-«*-l. t ^ •? ^T'^^-y r •< 
[0042] ft^T'Sfl-bOVM 5 FSi:i£ft+cO& 

i)W®izwyzm%.2h-& £ x-mm^mninaS:^ 
v> ^-uzmm h . z m mm itcXo izmm 

31$ (ft 2 5 XT) X'30ttW£X'+ftThh. ffl&ffl 
m±izb^xmLmm£7n-7Z&^fcLXimT 

[0 04 3] ZZX'ir)tm7n-77ls4 5rffl^T, 

Nit) <y)[S]±£06,ri£Btf)fcLT, mmrn-7 

zwmmmiz®feitz&. mMwomtrn-xnigs 
mffvy7/wzfttnmm3mt&itLK(^z. 

yimut. %mm2%vymti7>v7~y*®m4* 



oTTiJtrefc*. 0Hx.{fDTT iitrtZUj b- 
4. LA»U TOD NAW^t 

m^^^z^^zlt^h^KXh^. i 

tftm7v-7Mi%im^mizw:ztix^z®£i,z 

fc 7n -y * V ^<0XS€-«8&t * £ i: #T'£ & . 
[0 044] £cO«tcLT^»-f*7o-^TW{i-e 

wjiiawe&T. mumttmrzi-7&-&ttm®.<D 
x^yb^^thXoizm&ixhXK. itzmmn&i 

m^yr^z-^ttix^h^^&^hh . sss^J 

iz^tixx\^m^^mm^mm(fmmzm^ 
Tissw-*«tsiei: tmro-rt #*\<{ x 

t&£?%&ftTt,zmvz®. &«<r)XXv blzmt 

j^yy b^mmmm<^m:i<n^x-m!,-f 

h . £ Mz ± •) SW-*gf^S<7)iS«K^^^5:^ 

ffi^ffljii: LTti, DNA*S^Se«A<12ifti. 
fcSWfcSSRSlo* ^ y --y/^D n a (c^-f4 

tt^ ^ 'fL^^ cox ? y - - y >fK<nmmm i 
[0045] (-f y9=J3. vb^<-/Y<r)?m) tc&lil 

BBtztjuT «tx*/sH^aa»E*«ffl try x/i^o 

^Srttffi-tL^&trxv'^x y h's-/ K5rfflt >4£> 
t^TJ>4. L^LMfeL^«C^7yU>-'x y h^y 
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1 0 0 4 6 ] Igfc:2feU:<OXtf -y MB?** 3*1*811 
rn-7jW*fc*«te*R*>^* F*flU.fc-f xx 

( PNA/DNA) zztx\ ra-rco-mt LX®. 
mra-7£m\X*$ffl£milt:. ffl&~Tu--f<F> 
MtLXli.. my'J*l(g!(DNA)7n-/, >) 
tffttt ( R N A ) ya-7BXf*Z7+ Ftttt ( P N A ) 
rD-^^tft>OT4>&. PNAIiDNA(C-t^il5 

4«o<S3l (TT-y. ?7->, *S>. 

bL. Tf££ (II) C^$fl*a«:M3t£:rra&JS 

[0047] 
[fc7] 



Base 

L V . 

HN. Bi 

V 



(io 



OH 

[0048] (it* r Basej {2DNA£fM-f&4 

PNAJi, 08i<f t BOCSilffi^&a^Fm© cSS 
WX'th. -f-LTPNAJiDNA^RNA^cO^^ 

*»£Wf*\ tt">TPNAtltt9-*«ttKi:*606 

s«sik^«aae«nin^^3^]i^<, set* 

»«ttfcR#a«*!!itf:*>fc:D n A?n-7bfflf)-*® 
ffl&kco/^yij -y V*RtiAra-7b.fm~*Sm 
RfcO/vf 7U 9 Ktit«LTPNAt«W-*«f«K 



«^e*&«. ftsrro-T'tLTPNArD-^a 

fc. aoS»S^l!S?fUt P N ATV-TT w 
JMcKW-iCfc*^**. AttttCtt. SUlfPNA 

7v-7*m±.m%.2iitz&mz±>i>zitx7v- 

7Ti"t<r>WttMt*VM>1fmb LTJiDNATD-7- 
^RNA:Ta-:/i|5]&{;: % PNA7"n-/««t:I 

^-tO-OlthMt/c(7)t|SIQlOf-^-^S (PNA;fc 
«) t7WSFi (IBS*®) *>tt£*r&T*4. P 
NA3|^^#^£<7>3*A<2. «lxtfPNA-/D- 
y«N3fdSS (DNA<05" 5fe«gtC«^) fc-f*-^»t 
-ttii/XrJ V (CH(NH 2 )(C00H)CH 2 SH) S^^«X-rS 
>IfcT'^f£$nS. PNArn-7"«N3»\<7)^Xx 
4 ye^Ali, 0IJ^{f PNATD-^WN*4ig^T = y 

->Tfir& "J i^PNAro-rcON^ 
<0T 5 yat0Ht{fN 2 H(Oi 2 ) 2 O(CH 2 ) 2 OCH 2 COOHOj: 3 IC 

/P^x/PSi JKwcttyv* 

-^4 i i: T 'J >*-?r^-LT P N A7-n-y«N*igtc 

-HhLTBfflfcaiS^fcWAU:*^ PNA7o 

ffiaz-tzzktfx-z. Hjyvyj-e-is-sy&m?) 
[o 04 9 j *fcPNAtt*oaawifc:j;-9TJ4*fc« 

PNA^tbhvy^mm (mitfo. iwt%h 

tcM»-fSC:i:* { «F4L^. W:MJ7^:tnll|«sS 
S$-tT^<dt»i. PNAst^o^XT'f >W&*?<r) 
tt-iV&cyfflttzk I isA*y^<rmZZ:m%\ PN 
AKI-X-iV&tW&miWVyf 5 HSi: i0RJ©i»^ 

-y-^R N Ara-7'c05);sg^»A L>tf-3i--;u« t E 

*\ PNAW^tCJi-'NV/^i >y h-N-y KSJBlVfciS 
[0050] Mtcra-T-fc LTii^TD-ricK^ 
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£ mx v *crf - K t 'J ar^r* fw y 

^^ro-yfcLTfflv^ktf-C^S. -I<D$ 

c o o 5 1 ] v9 ->'x ••/ hD±airo 

k @ffl^® ^ia-c-*^^* { m^ix-2»st#^ tear 

Ufi*, ■«W»C 1 Fitfl-3«IWt 

[0 0 5 23 fttJiOitli+WWlciJ^tftiKOx 

eo>7 x /W'voftf&Cfcfc oT &&*)QM3ixtf&. 1 k 

tzkwvti. cwiotcwi&wm-thzkzm 
kLxm^jiii'Zmz.tiwmzm^xtji^. &t 
izmm^ h>)?x in?*, wm . -e^gDt^s.vu 

fflffl^*£MSB«fcfcttl>m^fc-PV >r SWT i . 
[00 531 H5fc. *B»t*JJt67"o-^rH« 
-mim. d5 (A)«TBiHT* l J..H5 (B)« 
-?-<DB BffitBllTJ>2> . C^T-D-^TU-Yti, fflffil 

0 3±fcTMJ^^«fcSa$<XfclHS OiW 12 

- 7 «Bj*Lfctww«iMfr4^MJ 1 2 

StRttfcUttt***-*. 25 (CM) 

?-y*<oBil7L ( < 9fc#g|S) k L/CWtWufcio 

1 o 3<o^B3& { RajLfc«asti)6. mm o 3o*ib 

[ o o 5 4 ] v h y ?x^-y£ffM-f s*mii, 7* 



^ttsiSS, s/Nii»tfl«itt0>fli±***t 

Sk£^S-*pr*k<0#giU\ -?-<0<}:?&tt#i 
l/Ctt. fllttf&g (m. At) RtfMfe 

OtfflMWWfeii*. ttJt&OWik LTtt, 7?y 
;k *y#-**-K #y*f-uy. *yxWv. 
#>.msk, 7?y/MK*./7-, >>wv7?yi'- 

3fc«HBB«)JMWIt LTtt. W£tfUV^*K DE 
EP-UVUi^K ^8Stt6JJ!!N?£flH^i:a J 
T'#S. vvuisxhklxu. WcxvAvrxsv- 
^^X7 : JY^V i JxY. 7x/-/W»j»-9J«S 

r y H-fK^«u ^ u vx v , / #5 ? ? 

8J8§-x7'/77 Y^Sy&WJX Y^XVWJX V 
*mihZ.kWX%h. 

[00 55] DEEP-UVVi/'XhkLTJi. 

u : Jxhktx^ mm. xvx+)v*?7vv-y. 

XV^+UyxfrXy. XV^f7)^n7'i-)^7 
7VU-h. XV XJ-M V7w<-)\,-!rhy. to* 

v. mtx y 1 - h y > v ivru m > mnmm 

§ . *#f? U h k LX . X V £->Uy 3.S-IV- 

3.3' - >=7^Y : Jy x~>vxiuxy. axx/. xv 

[0056] mmmamk ixu. W7iy 
y. aw. {-omul**. oY-fy, fci^ * 

•S. IS. ifcli. 2«tLh030l^8ltt«HS:2~l 0 
**XH***U!, XVxXT)^T7Vl—h. XX 

S-^f&dk* J T'#l.. lfe<oSfii:LTii, 

[ 0 0 5 7 ] ra-rtlKWMI<0RJE*O«iaj 
*¥ttfctf*4*arv*^». -?YV9XfrC><7)1tff 

[0058] »:t±ie L)ta^««^fflv v h y ? x 
K9-y*m*h~*><ryimk hx\twms&z?- 

hLtz®BZ*&m±.iZ7*h]s';xhtzi-hU-i7- 

-yyptfkizmm*. ^yymnxmzi. 
y^h-nm^m^hfih. tiz. mx&mmx'bti 

Sift. i^lCfEtT«! 
[00 59] ZZX~?bV7Xl 2 5*®m'8ikLiZ® 

-?hV7xi 2 5<mffi\m*&k%h. zwmm 
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v-7®m4 >9 : Jx •/ vrntm^xmi-mizz 
^(TMwt-rhm-oxra-fmmm^iifzb lx 

x\ m%zwm<D7v-7'zmit:®i;x'h. zhh 

[ 0 0 6 0 ] aft. trf H . ttt^&Mmfttt 
J: 5 fcfcaictt v b y ? x> < ytftoMtkbl Z <n 

m&w@<3mx'%h. 

10 0 6 1 3 fcfc^xrtrfDJSH (SfflUfficOSSHigB) £ 
fcfiffltro-ysas-^ y^^'x ••/ b 

<r>h<r)X-b&. 

I 0 0 6 2 3 T S y£*?x,-K* S^raWEH^VA 

VX^jL#ym&WZ9miXA<jm(i'7S-)l'&) 

?*5 («£tfN-/9- (TS/x^-;U) -r-7S/7D 
b U > h * x y 7 y3? ) ^xtf* y£$r«A x 
7Vtt.-&® mt\f r-*"J S'b'^Tatf/kby y. b 

fc RJE$ ; fc i o TfK: d i k j6« 
n4 D^xX^yy-f 5 F^X?M S v;P-4- (V 
[0063J 3r*>N-/3- (T5 7xf-/i-) -r-TS 



tVl^byy b^yy^yRtfX^y-fSy'/l^- (v 
M 5 P7i-/W :/f-U-bO«itttTIB<DiI9T'*> 

(DN-/9 (T5/Xf-;U) -r-TSyrnf/l-b'J^ 
b*yy?y : 

(CH 3 0) 2 S i C 3 H 6 NHC 2 H 4 NH 2 
®r-7V v b'* -sraWbVX Y^syV : 
[0064] 
[ft8] 

A 

(CH 3 0) 3 SiC 3 H fi OCH 2 CH-CH 2 

[0065 ] <3>X?W 5^-4- (VW 5 H7x 

[0066] 
Hfc9] 



[0067] JJELfcffl««*OTjrafcSvvcxdr*^ 
«*IIH8*lIHc*Atfc*&. Kx.^vStrn-r 
i:5r*^Sli-fc8fc. *RKOX^>-SS-x^y-;Pr 

J: 9. ">xiUOJBi*»icttfc"f*it 

[0068] ifcfflffl t l/tttBSKfcJBlr***^. 01 
iJfOrganic Thin Films and Surface, Vol.20, Acaden 
ic Pressor 5 *(OEtt(^tCl0ttMHKffiil(=* 
BSS. rt^tf*i'/l^**:tt7$yg^£l*A'tl>;:fc 

«tr* /7 yik&tozm^xm sw&>ti&t 

*A 0 . Mt«vp>f * H**»A't4 - fc 

ffl^a^ov h u ^^oj^tRiufctfioT t i < . 

(iv h'J7 z&tfimz'ff^Xi, tw. v b «j 7X$i£ 

coj&tc J: -7Tlr^^3f AC^S=5:RlK§at?-Sffl^ 
IHfc^mitf <t < . b 'J 7 X**aT**Uf 4 

y ^ y-x -y vw&izz ix&t^Mzzjmmwiff 

1 0 0 6 9 3 . I«iac7n-/S«^4«6 
t LTIiMiHr. !»gHB6 0-01556 
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[00 70 J 4£» 1&jm&nMmimMBM*te* ft 

[0071] iii-ra. irfc&frfcuiarro-rs 
mim^m^z^xm^rzn^ ru-mmm 
imz&sizimcotmzttuz^z. t izzz. 

[ 0 0 7 2 ] V MJ 9XW-yff)*7Xj\,<Wf4 X*?B 

mt. mamix. mmzm&^nhrv^±m 
mmarhzt&x-zh. 

[00 73] mblXit. H5Kw-r»RfcTff*lii 
[0074] >>x/U0-»H Xfc LTJi. EJSSOgL T 

i/^ftw x***u:*£. 3 o o 

*<?> 1 £ 2 0 0 u mWTfth Z\ 1 * 5 T$ l> . 

Etc. x>V*&fiBb ■tZW&lZtt, -?-0>JIj2£2O 
O^mWT, n»ff*«^tt^*a*r2 0 0*cmJ3l 
Tfc-f&*>#J:',S4U>. *«7**S«>TIWi«Ulf 

[00753 $*?s.)v<nmwmt. msnx t izym 
®izmi&±Ti}toX'%f8imx'®mtz>im. m&o 

SWxAOfflltffe L-CKBK-iJMHWfaKififc 

[0076] mttwxfrmmtit. rnuu 

Vx -/ hftTrn-^S«fe«>x^fc««rt-*IRti!tffl 
^x/l't ntSU/zZ'jm&Sf titf 
£ tT t-?-n^oX3>^ 5 *•—> a 
v^5<rflBBfc»ftt*it* , if4U<. 4fc7M£ 

[0077] mta. •> jEttB»«t-*-i«^ 



*>*U»il cmxi cm) ttSis ayt't 
ttHlOOfxiOOI, &£WJ. lOOOfflxi 

000 ibukot o- 7m$tftFtEt& ztwmti^ 

COT'. Tby^xiflsOlMX* fc**l/t» *>x/K9 
iEfrJ^KcO-iaSl-2 0 0/im, IWJW$*i;W8 
coffifg* 2 0 0,u mfilTiif 4«**a* 

[0078] £tc?hv?x<omz (®s«®*»^is 
§ ) (t. v h y ^x^-^-vcom^r^^xy^ 

#iL<ttl~2 0/xmfcr&Cfc#$?£U\ IP 

x -y b^fefcJHVvc:TO-7jg«£#*x;Hc«»* 

4 -y bttaj^fcco&JIKfcvverD 
Sfrxtf -y b S -T #BS&ttttfc U4KL 

a yz&tbxmnzm±-?z>z t tfx* h. 

[0079] mz. ±ie<0S4 UV>«fflO±HTO^x. 
;l^c0#g<i. 200jumX200^raX20^ra, i^ir 

hh. 8oo P i t<r*. 4fc. z<o*hxx-. mm? 

S^x/t^lfOSgSt (Hl£0x) t|SI«(c200/zmi:-r 

b LX 1 OWcmUlh^iMK^ 
•ttTVItmblXh. 4fe. 

/t-o^SJio. i P i fc^o. %<rmt\ oooooo 

flg/cm J i:^rS. 5*tmX 5^mX4 umW?--. 

yriimEnmmiLmix^mmfcw xxhh<r> 

X*-y-b IX 1 Oeffl/cmHUiCO^X^^cOT 

[0080] *mmzt$^xTn-xmm. t>&wi> 
ru-rbmtKzwgWxiuwmmm. m 
uitxiMmbmmstbt&msizit. jjww- 

SA>4>. «fia0. ltny-yh/Kp i ) *>4>i^yy 
fHKnl ) btch. itz. vhOrxZW&ZiiZ 

wmzttiximmibitz®£iz. imizxixa. 

*com&Mz£ *) x/PfO§«i±igS«<DJS*^ x 

^. WiJf. >>x;U<7)10^^ai0^<7)?Sfi$:«l& 
L. mZithZbtfXZZ. ■?%*>*>. StP 

1 On ltoig5T&&-fS,ri:£3:&. v^ixco^C 

t> . iioj: 5 ^awfsso^ x lu^mmi . -mm 

ftm&bmmm&mzmi-zzbcr) 
x%hAy?i>x •vhmzm^xrn-xmmvx/}, 
iz%tei-z, i bfiWi U\ ^y^Vx-jY ry y hx 
i±um*-y-x'immzimfc!ibzix<< y?m.th 
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P 1 A>£>&1 0 n 1 X'hh<T)X\ ZCOAX'tj^ x;l^<0 

[oo8u J:*ur . on. tm? 

C 0 0 8 2 3 *#!BfcJflv>S 4 xx » h&tttt&M 
RSfifcvvtf. Wifcf trx/s^'x -y hi*, JR6Wrf*»* 

[00 8 3] kZbX-*fflHzti^XMm0 3klX 

u» 2 on«£& v >t »4»Ktre h y ? xzm&X' $ * 
iu. zvzizmkixitMUf. &f£m. m 

^Gmz-btstiyx. i/ijay, 7* 'J /WML #y# 
-jK*-H». sKyxf-WVlBK, afttryMWUf 

zz^x^ftt&msizttmmizm&nmzm^ 

[0084] *m\X'\iZ.tih~Tu--f7\s4 izKm 

K^ummmL. m%%R&&mzm. m 
mtyovxMzmzz&j&t^Wftwmm 

O^x/KD-f-fveflfc, ro-rjcacs^^^^ 
< 1 1 1 »3IH1#SW Lfc*S*iJ«G:< fc i> 18&& 

->&mmx-hixi$. &tm&m%.uz: ?ux 

[00853 *%WX' li, MUctfttt-tttMcfttt-*- 
[00863 ETOSitH* i t JEfcBMBfcK 



[0087]»«1 

( a'T/Uvx -y hr 'J y^-S:JB^fciK»rn-yTW 
4 OSS, fttRoro-rrMfliHi) 

( i ) mm 

*ftfc.J:9«»*»*U:. 3SS/KT' 

y ^mmztivxm: 1 oarasu:. 31& 
[0088] (2) tarn 

7$;m*ttLtzi'7>tt&to (N-/3- (75/x 

tii"y>*-vri)>m<. ffiftfS : K B M 6 0 3 ; ffi& 
<£¥IM m) a*) tf>lwt%*jgjR££i&TC2Wr 

*4MWLfc. ft^X'Zcr>m&lz±sl < 1 ) 

mi& ( 2 5*o t-2 o#nnaufc». si*±»rc . 

7^SSr 1 2 OXJKlMRtfc^-rv+Tl 

5/S^9At7t. KV^-CN-TW 5 H*7"o-f n4f 
y^^yW $ F (N-(6-MaleiBidocaproyloxy)succini 
aide; Do j i nffiR) (JJlKEMCSfcBS) ^2. 7 
mgfFfiL. (DMSO) /X* 

/-/KOI : lJ§«tCg*?jgS* { 0. 3mg/mlt^r 
Sa»Cffi)»LfcEMCS»«t^ffl*L/S. i^yyii vT 

y y^«Htff->fc^5^«ti«)EMc sjga^ia 
T2BWB8IL-C. x7>-*-yryy/«iatc:i^>T*7 

)ix*-s)vmm&z*tz. znvmx'tfymimiz 

EMCSj8»»»fe9l>±»f*:*?^««DMSO 

[0089] (3) ro-7"DNA<0&fiSc 
DNAe»^«S:ffl^TS?!l##lW-*«ia»^ 
^L/i. 4*Si»»91fl>-«|DNA5taBfc«DNA 
S «^««TO^*»fc-?-*-/l'*^ -< 7t47 (Th 
iol-Modif ier) (^l/y y-^-f- (G 1 e 
nResearch)U!) ^fflV^PtCj: -otf-^- 
;MSH) SSrSALfc. «|v^Ta«<Di4«aS:'<fv^D 

ffl : 1 

5' HS-(CH 2 ) 6 -0-P0 2 -0-ACTGGCCGTCGTnTACA 3 ' 

(4) BJ7-yy^-(ci2»DNADtttJ, isit^^ 
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±KE*l#f 1 W-*«D N AS:fH?}fiJK* { W4 0 0m 
g/mlt:=Sr&J:-5tcTESj«(10mM Tris- 
HCl(pH8)/lmM EDTA*$&) ICS'S 

u -*«DNA»«*niiLfc amzmmm 

B#t>1W) . 

[0090] /'J-fe»jy7. 5wt%, JSS7. 5wt 
%. •fJJ-xVJ3-;»'7. 5wt%. Slf±I2-ffi^ 

( I ) X-TnZtihTt^yTfoo-iV : T-fe 

f-U-y-;l/EH : Jl|Bf774 y^S*^ (ft) ttK) 1 
wtx**t»**ig$fl«L. JJedna**(c!«i;L 

d n Ao&mmjsw 8vMtzz>x? mm. l 

tz. l(7)»)^i?SW±3 0-5 0 dy n e/c m« 
Wm?h 9 , * fcttflKi 1 • 8 c P s ( EffiftUBH- : 
m&m (ft) ttH) T*r>fc. i«»**^^^*x 
•yhr'JV^- (ttO«: BJC6 2 0 

(ft) tt«) m ^ 

y*- (""Sift*: B J C 6 2 0 ; ff/V (ft) ttK) 

itlWWfriSx. 7 Y7V >?-U3 6 0 X 7 2 0 d 
P icO»«ffi-CEP^5TlgfS!>S. ^vcrWUV?- 
(C±ie ( 2 ) T'»SL£#7X8i£3S"t U To-T^ 

?J<7fri/x -y l^y Kco?ff«£tt*iBfc tf^X^iStt 
ft«®fc<7)i98(i 1 . 2-1. 5mmt*-)fc. ifcX 
#-y T-f y/lis 3 6 0dpi «0*|6lfc»i 1 0<7)X#-y 
r^y^«0@;2lsl^tttt}Srtf^VK 7 20d P i<7)^ 
1*1 1 ®<r>ZX ••/ r * y 5 (U^^ttaiSrff^r 3 

3o$Ht^f-*y><-rtfci«u #5xsn»7 
ifeiJEr'jy^iqtasiM^ftfc'JWDNAr 
[00 91) (5) 7uv*vy%& 
1M NaCl/50mM'J«SS(pH7. 0) 

Kftv^atfc. ?xv^7x«s:2% , >^iiiijfir/i-ys 

[0092] (6) A^^y^-tf-j/HyRje 

ew#* i <n d n a fc mm^wss^ i %■* i 

DNA£-DNAS»)£j£»-C-&l£U 5' *«tCO-y 
S>-S:^$-t*-TS^tL^-*g(DNAS:^. d^O 
&i$fl;-*gfDNA£lM NaCl/50mMUyi 

s««(pH7. o) fcft»iaei^Mi:^5j:dfc:af 

ft?U £am*(CJbE (5) t1#^7 , D-yiry/i8ffll 

Ufcrn-^ru-f aa ( 2 5x:) T3i«a 

7TU"f£lM NaC l/5 0rnM'Jyg8Bffi?ff (p 



H7. o) ^mx-mixra-y^Mt^yvr^ 
xl^o^-^sidnas-^v^uc. acfcttra- 

77W<-0Xtf^c9*M*t*:. Hfc»&TSIB (MA 
& : ARGUS 50 :ift«;*h-^X (ft) tfcR) £ 
SBU u-y$yBHzmth7 ifrf— fcyhfcjE* 

[0093] <7>IS* 

8lfcffc;-*S5D N At -/^?*> 4EW#* 1 
itrD-7"OX^'y hT'l±4 6 0 OOSJfefirj>-53t. 

(«> as> fcffiwcsfcU:. -eco^*^ift^tA» 

a) &*<?>x#-v htfmm&x-hix. $tz*<nm.m 

b ) m&thX#v YtWiRAZte&WXX-v bm.& 
t(SU>, fil0 0/im^-X*ff). 

c ) x,-K-y hoffi:5iJ* 5 «}-7-CV^|.ri:*^'5*»i:^o 
fc. 

[0094] iOCHirn-rrWiT'A-YTW 

[009 5] 33HH2 

Hi) 

(1) ±sZmkm& (DRV (2) i:^:<l^ft{ct 
W:. 

[0096] (2) 7*0—7*0 NAO^fife 
D N Ai»^«»tffi^TB5l*»# 1 -4^-*^^ 
*-&*Lfc. ^rfe"E3''J#?l~4<7>-*«[SiKJ±- ^ 
01 1 TfflV ^fcBjWt- 1 *&*t L . 1 tt«Efl:5-t±fc 
i>co^mm^2. 3tg^(fc$-<±Jtt>OSrS5i|S-ff 
3 , -fr IX 6i&£SifcZittz i><r>ZW5m^4 1 Lfc. 
i fcffilWW' 1 -4 W-*g(D N KteMzXS. D N A gift 
^ffifilTOMtlCTh i o 1 —Mod i f i e r (G 
1 e nRe s ea r c h&S) Zm^hWizXiXtt 

-,msh) mzmxifc. *v>Ta*«KfiW : fcffv^ 

DNAfcElitZU -S2?a^♦:^•o•7^^7 7-^-^^Tffl!^• 
R5'J#^ : 2 

* - US- (CHj ) j-O-POg ^ACTGGCCGTTGTTTTACA 3 ' 

»' IC-(CH 2 ) 6 -(>-ro 2 -(}-ACTCGCCGgTrnTACA 3 ' 
: 4 

5 ' HS- (CH 2 ) e-O-POj -0-ACTGGC ATCTTGT TTACA 3 ' 
(3) BJ7*yy7-C,J:&DNAro-7<7)Dta'- 13 
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JJEfi*«#^l~4<y>-#«DNA£fflVvC % xients 

&m&mmi. mm 1 x-m\wf>vi;± v? 

Vy?ffl<r)4 r><F>4 y? 9V7\,z.&«aM!& i kim L . 

ac^x-sry y?fc±ie ( 1 ) tnimx-mi 

7"<D#-7 £IM5XK03 x 3 mm<04 ocox y 7cD& 
y-f-f y^Ur. &£#xy TrtTOXtf'yr 

COO 97] (4) yu-y^yy^m 

1M NaC \/50mW)yffim%. ( P H7. 0) 
?MTifc*U #-?X«glffi<0DNA}gS£5&£Kt£^ 
SSUfc. &^T , #5Xffi£2%^JllLffmi'7*Sy^ 
>&<Wc?aiT2i$ia8tgU 7D-y*>7HiS$:'<To 

[00 98] (5) A^yij^ 3 y%& 

sh#* i <od n a t mmmmmn z *r-r * -m 

ft-#8DNA£lM NaC l/50mMyyBHffi 

«(pH7. o) tzmmsiiuMb^hXomm 

U (4) T1#^tt£7*P-7'rWi;vf 7'./:^*: 

£1M NaC l./50mMyvS^aSjS ( P H7. 
0) ^CT&^LT^-r^fc^My'jy-fXl, 
&A^/^*gjDNA£&l,^U:. mzWCTu--fT 
Vln^nnxit-y Y^mSkmk (1*) It 

argus 50 (m m) mm 

[00 9 9] (6) IS* 
««Mk-4«D N A k -y f-T* &ffi?IJ#^ 1 COD 

NA7D-rm^7 bT144 6 0 0<7)&%&.X'$>2>CD 
fcttU lJg*^5XVy?-ffi?iJ^^rrSffi?iJS^2^ 
DNArD-/m^7 bT'te, 2 8 0 O^ftSA*® 
A.^. Sfc, 3W&XX-? v+i&fhWm^f?) 
D N A Tn-7<7>Z# y h ? <± % 2 1 0 0 1 -y 
W^WTOg#SL*^ft1\ 6SS5XV-yf-£0 
EH**4 «D N ATySBfctiRaSftSrfro/c. JSLt 
<7)5*> t>, D NAT W S«±-C-^±fflffltt«0-*«D 
N A t ttaWfcttffli"* 1 b IfiVi* fc. 

[0100]H««3 

(?S(*:4'WDNArn-7'<0jRSi;/NV/W^x -y MttHJ 



(1) DNATD-7«0^ 
jaTICS+EW#* 5 W@e?iJSr*-ri,-*g[D N A £ D 
NAiij£j£«8£ffiUT£j£l, *;h.£«j&*<&*t<; 
0. 2mg/ml 1 2mg/ral 1 1 5mg/m 1 iZ% 
ZZotCTEWto ( 1 OmM Tris-HCl ( P H 
8)/lmM EDTA*j§?£) CjfflRU if5£<0g$r 

I. 3tMW)DNA7a-7«»*WKLfc (JEHticWft 

mm 5 

5 'GCCTGATCAGGC 3 ' 

(2) B jr'J>-^-{C±5D±jU 

*"J-fe'jy7. 5X. fi»7. 5%. ttVyV3->V 
7. 5%. .fcfiHR* ( I ) X-TfiZtihrnfem-tZT 
±<f\s>T)V-a-A, (MSA : r-fe-f-UZ-^EH ; Jl| 

*U i^*^ffiSr±ie ( 1 ) T§mitzm&0. 2m 
g/m 1 <r>Ta-7®mzMz.X . &£«SA ! #0 . 0 
2mg/ml (3*tM) JCftRLfc. £*>*K*±BX 
MflJ 1 ■CfflufctfT'/l'^x >y h-7 y y?m<r)4 y?$y 

9 iz%m u z<M>??y7 tmm 1 -cfflv v^a*?* 
a^'i -y hry v^o^y Kfc3£»Lfc. 

[0 101] ftlzUTV >-7{ZA4-tJ XOT/L'SSS: 

L . IS7;w S «<?5 3 x 5 v +nx. v nztf I 
xzXyTiymf-otc. ;iTO^7f< y? 

II. ±iex U 3 6 0 x 7 2 0 d P i c^JTC^tf-y 
LTB J 6 2 OfflWiUIRW'f y?£i[T/P$gLB;: 

ft. 

[0102] «fc#*07rt'$*Jtfc*!l?'y h$*l3tm 
K7*o-y$rTE}M&ffl^T®iRL. y^jfiSfci 

9«9ttHI424eay«/HI/C*i>. -?-LT360X7 
2 0dpi W5&ST3 x yf-cox >J TtCX^-y 

r <>? ItiTfr S «* { 4 tfcf* 4 *> t> . 
2 4 (tny-y>^) X (720X360) X (3X 
5) X48t=3 7 3j* 1 

ttrS. i«OSWn-7'KS*%-r2 6 0 nmtisJt 
EIJR$tU:KKra-7'02 6 0 nmKfctt 

[0103]±K(2) t±<|3iaiOa^, «*2m 
g/ml. 1 5mg/m l^wrn-rgiSfco^T 

&<±30juM(0. 2rag/ml )&IX2 2 5mM 

(1. 5m g/ml ) bitz. zmworcmmixtzT 
v-?mt<7i^%mxmuimzm t> ntzm- 
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[0 104] <3)&H 

fcflcfcJBVvCfBftU:**"* Hi-fX:?** -y h£tt$5 
IX&WfthJmti t>hfc . 
[0 105]£&flai4 

<r>m) 

( 1 ) 

Tt-> (KIR r Aj tie®) j^frSJg&gl Ome 
r . oli goA (40-60me r ; 7r 

)V1 : sTW&) , Po 1 y (dA) (3 0 0-4 0 0m 
e r : 7 r/U7>-7}±$S) £**t^tlTE?gigre*!Rt 
T^ieStflmg/mlt&SidPliSU IbSoU 
5rS«Kro-yjg»S:ffiSUc. 1 Ome r^ig 
£S£I (SH** : 6) (i&.T<nm r )X-hl. 
: 6 

5 ' AAAAAAAAAA 3 ' 

( 2 ) A77U>-'x -y h70 >5-t,Zi h D N AjgjK^tt 

as 

r-fe^-uy-zuEH ; jiH5f7T-Y yy$^;P) iwt% 

£*tf*8«S:JMtU Cl05*S«T±IB ( 1 ) 

iK&«<otm7v-7®mfmmmmo . 1 m« 

[01061 &&60H3 k HSWr- h 'J y ^fcfcKLfc* 

r-< ymmBmzxmmitz. tnmtss&i o 

me r&tf4 0~6 0me r<Oi^K7 , a-7'{CKIt-C 
ML r^5fi±tci44Lfc^--K-yb*nS^fcibtt*ro 
-/TW^W,:. 4*3 0 0-4 0 Ome r<D$ 

Km-? en lt fc . s*W(c{il?l«^rD-7*7'w 
itmctifzw. ffls-thzx v hffi±tmtf~>xm 



z t izmmi>m<r)m£W±t. ki^v* *, v 
[0107] mz^comro-ymim^xm 

lizTa-7TU-<±.<7>z#-; h*mM3b<miZl 
TBICtfc. IlIJRU>:mrD-7-«atl 0 Oju I £j£ 
ffi H P L C T*«r U , ttffi B?w?§ffl t cottfStc i -> t'tt 
i§rD-y<7)«Bi«*ilS:IS^:. SrfcSSfflHPLCo 
jgjijli 1 M h yx-f/WTS vr-bx-hS-^tf 7-7 0 

%T-th-hv>i-wufis}mzi>oft~>fc. -zwrnm. «j 

or^Brro-7*«y<7';u^x y h&T-<7)Ptai(ci->T 

tt»TD--:rtfM»*WI0I3 i: HW= LXfi 

JR. I24(^-tJ:?t:3fflic0*$<O^Krn-7'ti{I 

[0 108]&«SWI5 

jdMi«(4) cawc, fc§?r.- 

**W<-4»fcl <Mh 9 0#, -eftMiS ( 2 5*C) St 
SUclWIiHSIWIl fciajaKLTrn-yrw £§? 

EJEtcttLfc. *08£9 0$L atf-ttRlES-»i-fc7 
o-rTH CoivCtt. ^T^Jt^l^^^T-n 

D-7*5SJ8«0f-3f-^k<O^5i5»i3 0#TUB* 
7UTV^*)WB4>*»t*-9fc. -:frgUEi$fg!#10# 

{oro-yTu-ftt^Sfi^Ko^n^ifc^T. 7 0%s " 

[0 109]W96 
«!tiJ) 

(i> ±esdtwi«(i)a^(2) t*<pwifct 

U:. 

[0 110] (2) To-yPNAO^-^ 
TIEiZ^S-f 7&^8<?)SSffi?i]?r^-r&rDT^ V^E 
K(PNA) {B*>*~ feTr-fT* (ffi) tt») 
L/i. ^cOPNAliN^Jg (DNAC05* *4|lCffi^) 

(c^x-f-f y«s (c y s taiB) -e^s 

?l]#^8W P N A7-D-7"{±ffi!RJ#-f - 7 OP N A7*0— 



: 7 

N Cys-NH(CH 2 )j-0- (CH 2 ) 2 -0-CH 2 CONH-ACTGGCCGTCGTTTTACA c 
K?93re : 8 

N Cys-NH(CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CQNH-ACTGGCCGTTGTTTTACA C 
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(3) B JTU^-fciSPNArn-ycOttiik *5 

±ie«-?OPNA7'D-7'2r 1 OOju 1 (00. lwt% 

h y 7/u*o»KK:fk»«BEA«8 o x< M fc 

l. »v>f^y-feyy7. 5wt%, «^7. 5wt 

f-tfi^y 3-/1/7. 5wt%, &tf±KHK3£ 

f-wy-/UEH : ii|Sf7r^ y7 stf/u (ft) l 
wt% 5 -£0*885: JJBP N A<7> h y 7/M-n£K?g 

X 5 C«Lfc. £4«K»*BBS;Wi 3 0- 5 0 d y 
n/c m<7)KH(*lT-* 0 , t fctt&li 1 - 5 c P s OK 

[0111] COPNAro-TjgiBte**, 1556052 
«> < 3 ) JcB*LfcOfcPHK=LTJJE ( 1 ) TfertL 

^^7X«EJb<^fr«oxyrKx^yr-f y/U:. x 

#-y r -r y ^K7f*. 3 BtlBUDS-f-v yA-rtfc» S 

toi 121 **j±Eryy^wiBta}iftff*!to»p 

NAm-7'j8i8i<O0tttS*Wi|<l24 p I 
CO 1 13] (4 ) 7*n>ydfy^KiS 

1M NaC l/50mM'J ViggffiSi <PH7. 0) 
SSSFCiftflU #7X«affi^PNA£#tffcM§S£ 
teftUgJU:. &Vvt^7X«£2%'7i'Jt?B7/l'7*$ 

yymm^mixsnmnmi. 

[0 114] (5) ^vfT'y^-tf-S/gyRJE 
B»f 7 O P N A i fflffiW^SSE?'J £ =fr4-4-** 
DNA£DNABI&£)£t8T-£j£U 5' sRUfco-^ 

Wmit-*l& D N A * 1 0 m M y V BHtKft < P H 7 . 
0) £fttt»K5nMl:&&.I:?(3!IKL (i$ilm 
1 ) . £«0DNAiSiS4>fc±e<4) T-ft^yo-y^y 
i/auil^PNAro-TTW £»au ^S(25 
*C) tl2WW7iJ^-b'-y 3 yKBttfofc. 
*OfiL rD-^7WSrl0mM'Jy|MHKS(pH 
7. 0)jgST'St^LtPNA7n-7i:A^7y^ 

x l&*v> fc-*«D n a * av « Lfc . mzmra- 
7tv<<<»*x», hvmt&t. mum/a. (HA 

*: ARGUS 50 ;8Uft*h-^.X (tt)lBi) * 

[0115] ( 6 ) is* 

NA70-7T142 4 0 0<0*JtiT'J>o^cr)^LT 
l««5XVy-HEWfc*-r&E8l*»8<0PNA7 , P 

na7 m ±t^fflffltt<^-*a[D n a trnmrn 



[0116] *^W7y/w-if-x3yfico. £xtf 
•y b>m#?S#LT^5ft^ra-77W£&^ 

[0117] C:co;J:{i7n-77b'f±TvW7yy 

nx-hh. 

[01183 JEloM 7yy-<-fe'-^3 ygjc^, 

-^•^^*R^^;o-*g(DNA<o^4(^fflv^^,8a^^a 
t*»ri=3t. afcfiw±tasi<J!)«es*fiar<. nana* 

[0119] b&a { £&0l 
lTftitro-TTHOX^y hJ:9t»**V«4li 
■flfcfr-C&Vtt*. #&B&f 4>teP N A70-7liDNA 
7n-7 1 ifc« LT *T*jgtt**£S 1 <WWlfc»T*5 

[O12O)l£Sfc0«7 

(«Bfcx^H6*JIXLfcro-y7U-f -y 
7 v b y 9 XtotiJXWWHKBiSftWm ) 

( 1 ) ismSZkfrhtchtiyXgM (50mmx50m 
m)*, 2wtJ6*Mfl:^by«>A*»«*ia^T«» 

wmt, v&vzvvxvyim&riK-oxm&tm 
ittt:. x.x*fmzta-£itzi'y><t&® (r-yj 

■y7>J y^M (flrA« : KBM4 0 3 : flMM&ZStt 
st^tiS) $:lwt%^tl)50wt%^^y-yU7)c 

omixmmffitxx* mx uz . 

( 2 ) iWctf-tfyy* 7 -y ^ 5 D E E P - U V 

BK-7 3 9P ; «tB«Hb^fl^^tt») S"Xe 
y 3-*?BflflM»JW« 5 mk?jr^«J:3 ic^fli L . 
C<0SffiS:* y hTU-hT8 0'CT'5^MftLTa 
fc3*fc. DEEP-UV«*«Uitja^T 1 cmx 1 
craWSJSC HSfctJttiBWf^xAflwrai (X) 
1 OOxxm. a^i*«RAU00/;mX 100 



mmmm\ xtymmtm^ximi. set*** 
v&&Lxm.mz&£m*iK. mzzvy&m 
zm^xmmz&mi. v-y*-7y*x-\ 

nWMX-*? x)W2500mWMZti. W£tl*7xiV 
tfzryv7^V>)9xxm£*iXtzW&*m:. 3cfc# 
■)i;WSSI150t3ij7MKpl) t%\%Zti 

limits 5' bMh.**frifc. 

[0121] (3) 10uM(Oa-y*yB7mWiZ>< 
7)WJx y bTU (1RA« : B J C 6 2 0 : 

;v (») ttss) ffl-o-^y^c^iau nesiMfl 

1 naWWyx 7 h7"U y^OA^y'i -y 
v Vtmit:. * IX IB. ( 1 ) m ( 2 ) TfflSL 

ttzZ.<»?VV-9 <n^m^WM^it ± 2 . 5umX 

hi. mzi0fiM?>7z.yp iTccr>7mmffl?)4 

xMZmttlS^xMzmit:. ZZX'V-m 
yBSl/rS/F I TC£ffll^{i*®ttT'£»M>- 
••/ h^y K*^^ttli5* { §«tCff^xS;fc. S. 
t^WrtWEfc J: ->X *?xMzmZixt:m<VVi.m*? 
?QX3V^;*-y 3 y SrHIST* S I &Vh I . 

[0122] {4)mmi&(-3y 

G®jB7 4/M>- (n-^SVBffl) „ BEbjg^M/l'* 
- (rS/FITCffl) **tU fl»10 0*SWCT'> 

<^x;H^lc%-(;$te£;h.TV^:. ife***)"^* 

[0123] mmm8 

( 1 ) 3t*M7 fcH*e**6fcJ: 975 7?-? h V 
(BM) tt?)g«£ffo£L*:. 

(2) DN A7°D— 7"2: LT 5 ' U >"8 

»h ^^f-w it r s smm&ifc 1 8* 

Wt^'Jd-v- (KM** : 9) . l£5»l#*9<D#y:r 
v-KttLT l#O*?V:*f-Fa J $*V7^<0:rn-- 
7 (Unm : 1 0 ) . &tXE^*#9cO^-'J rfv-fc: 
WtT2(i<077^f-HA<SX-7./f-i07'n-r (E 
1 1) <£TB*WWW4rtlJL HPLC^ 



3) «SB¥1 1-187900 



Wit. -#g(DNAT'*>*M13mpl8-ssDNA 

0i-?fr+7fr?u--yy*H hey-mn&mmiztt 
mmmhi. anzmm^-. 9-1 iohhe 

WW» : 9 

6 ' NH 2 -(0I 2 ) 6 -0-P0 2 -0-TGT AAAACGACGG CCAGT 3 ' 
Sm^r: 10 

5 ' NH,-(CH,) 6 -0-ro,-O-TC?rAAAACCACGGCCACT«' 
SM#* : 1 1 

6 " NH 2 -(CH 2 ) 6 -0-P0iKI-TGTAXAACCACGCCCAGT 3 ' 
(3) JhKgtfiJ#v9~-l lWDNATn-T-CWLT 
«^ffl«W ! 5^-*BIDNA^*tfc. iMCNaC 1 £ 
5 0mMOaWE-C*trTE*« (pH8) fc. &DNA 
ro-72Uf-*«D N A 1 0 0 u M fc ft 

&i3£i§#U DNA7"n- ^JSjSSt/— ^SS( D N A 
SftfcPKl*:. -eiTDNArn-rrfcStf&fclO 
0*c 1 titLT«-^<ODNAro-rfc««Wft-*« 
DNA$r£t?i§?8Srl 0 0ji UoiT&^U 
£j§SS:9 0*CA>A,2 5 , C£Tfi«M£2l$iajWT& 
fft, #*<7)DNArD-7fc&Ar<0-:*:&8&i:£)A . 
•f 7V 7 F fcJBSStffc. iWcJifiEJHHI : 9- 1 1 ' 
cr>&DNA7a-7<r)/\J7V yFZ-$[tsmm. 7 X ) 
*z*)yi. 5wt%. fi»S7. 5wtX. f-*^U3 
-/W. 5wt%. S^mfie-JR^ ( I ) T^ShST 

ffl7T^yyS^K8:-) ItS?) lwt%$r^O*S>R 
fcJOi.. A-Y 7Vy H(7)»fl»S* 5 8juMtftSJ:9lC 
pJSL?t. «./rODNAra-^<OA^yt) < y Mists 
Zi\b<omi&mmZ1MmiXl> 3 0~5 Odyne/. 
cmOEHrtt* 1 ). iJtWet l-5c P s (EStt 

[01 24 3 mz/^7)Ui>x 7 K7'J y^- ( AH& : 
BJC620 ; (tt) tt9S) ffl^>7^>-^5r 

3<Iffl*L, «"?o-f y?fy9iiz±X&3n<?»^7 

•J >y h'»«5r3t«l-. HJSWI 1 XmWlUVx y b 

vizmmLK. zfzim (drv 

(2) T»*LfcBMft^5^a«t-b7bL. Z-?&. 
nm^9^DNArvt-7W\-( 7'J YZIStsffi&i 

1HB««7xA' (06O1 3 1 ) (Cttl&L/i. ^{CffiM 
#^1 OcODNAra-ycoyW ••/ Ytr-ktsfflBte 

±mimwxMzffl£ti2ms*7x>i (06co 

13 3) izm L. KicraW# 1 1 «0D N K7U-7 
cvs4 7V y H**tr»«tJJB2WB«'7x;WclW» 
tl»3?im^x;P (06<O1 3 5) iCttl&Uc. ftfc 
1 -?O>>x;WtC»LTMtl<0A^ -y H«fli(4B|Dt 
ffiUT^l OOp lffcteLfc. ic0fitilo<7)7x;u^ 
g«^2jST-2>SA<. JSasrC#^x/PS:ffl«Lfcfc 
mZtit:'^ 7V y KJ«»4^xyW)BI!a**» 
t. liS •) ± A J o T^?SE LX V ^*tt n -7 h*J?X 
izX->x^x/^mz±i-)Xi3 lf ). *73.)\$$iX<r>?ux 



(24) 
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ay 9 3 yiimmZtiZfr-otz. 
[0 1 25]*(C«Rfc2 5iC, W&10 0%ffHm 

[0 126] ( 4 ) mzSffit 8 0 •C^J**T 1 0 #f3 
ifc»U *RK*a£LT^ft7 , a-7k/W 7>J ••; K£ 

SSUc . <fcv »t«« fc 1 %x ? y -;L-7 5 y#mvm 
STT* 1 ttlSI&il L > x ;Prt«05feR|&0x^ x£ 

(0 1 27 3 ±E(4)tf5»fft:J:r>T'>x/H«i»DN 
ArD-ykRjCt=5r^o^x^^S{iPStgLT*K 

tfZWUZtoV x/WDMBttJ: *)«*tt)W<S< flr 0 . 
f&feO&W-#8 D N A J ^tfJSStfW x *<\*>0BfrO 

[0 1 283 (5) iJCfcNaC 1 £50mM««£T£ 
t^TE^ffi (pH8) fcBH#*9*)DNATn--:7fc 

^mtt<o-^m d n a 1 o » m 

fcfriidfcSBU £S>S«fc±E (4) TH£<>x 

/»^=xsrf*->a**ALfcro-rrM*8WL. 8 

0'Cfrt>2 5'C*?2#mfrVXW&U^ 7V 9 A* 
->-3>W5&ri%r>?z. -5V^T20*CT'l OmMON 
a C 1 ZHttTEm&to ( P H8 ) 2 OtflSft 

#LfcOfeXt>-«BMiTailoaKWItl»*Lfc. 
[0 129] (6>ftfcNaC 1 £50mMtf)jft£T& 
tfTE«» ( P H 8 . 0 ) t. Z&mmU V9-1) 
U-hU»T«HW4. 2-**^- 4. 6- 
h'^. (4-N, N-y\Xf-/k7S./7xX>H tfU U •> 
AT-f***]* (WT r P2j kBS) £*?)i8J&A»'l 0 
//Mt&ftJotcitfBU ;oS»±E-fy?xx7 

•v hry y?<o^-y KOROWtfc. x*:±K ( 5 > t 
r>vf yy r-r 3 yt^-9^HK»±e7*y y 

9\ZM v h U #*cO->x/MC*fLTP 2?§jg$r 1 0 0 
p lo'offt&U:^ ^$m-*-*fctf>te«*l 0 

o %<n$m^ >j<-nx- 5 mnm. u >^-n 
izmitctmrncDm® i mt2 : * 

mcoy 4 i\>9-*;3.--f (i)jgffl7 4)V9-A 5 5 nm 
H595nm (£33) . ^-f y 9 S 5-6 2 0 
nm. «My&Ky7-TM;k?-6 10nmfr4>7 2 5 
nra (i8») ) Zfflfl) fcl CCD^^5 (ffiifi.« : C 
24 0 0-8 7 ; i*tii* hx^x&g) fc>f y-j/'TO 
(ffiffi* : ARGUS 50 ; m£*h-9X& 

25umX25um, 4 yf/U-v a >x 6 4 . AR 



GUS 5 0iO*(@K/Wi3l3il^L7t. 
[0130] •eojg*, Kft»* 1 1 <7)D N A7D-y 

£*§£S-tW:?x/k&»$»ji, f<~/9yy^yYtmm 

12 0 0-15 0 OOS8K3**d t ll|£$*t*:. - 
^TE5'JS^9<0DNArD-7'S:^S-(i-^'>x^*^ 
tt. 980 0-10 3 0 0*>8£aift*<MK3:fi, ifc 
E5>J#f-l OODNArn-yjr^S^^x^*^ 

a. 3 5 o 0-3 9 o offmsuammttik.. mz 

«-EH85:TEjSff«S5:fflUT3 5X:-Cl OttlfifcfrlT 
SKSSHI*t»ttfckC^. KM*9l OCODNA 
rn-r&IS^Sitfc^xA-A* ? 77>> v H k 

[0131] z.iit>ffmm^t>. xmmtobra- 
yru-jzm^zkx'. #*>x/uct>v>TA^ryr 

k ^ffilS«P3:SW«Ki&^W{:^aiT$ ft c k jW)- 
[0 132]|lttM9 

(DWI«8fclWIUcUTEFdW9-l lODNA 

[0 133] (2) 1£?IJ#^9~1 lODNAT-O-r 
C# tT^^fflM^ 3 mo-mD NAi^L 
fc. N a C 1 £ 5 OmMOSftKT&tfTEiSiR ( p H 
8) t±E3®8c^>-*g[DNAS:#«(?)jRjS*51 00 
MMk&ft i 5«cS»LJt. aV;^'x -y hry y^- 

(ffiBA: BJC620 (tt) tiS?) ffl-fy 

??:x:7£3®J1.bU #««-<>-?^y^tc±i203 

sw-*« d n A®mm t . mm 1 x-mw? 

>Wx -y bry y^o^-y Kfcg«Lfc. i^±ie 
( 1 ) TfflSLfcMKtr'jy^t-b-/ h L. EH*? 
9~1 lWDNA7-a-7'*-fg^LT^ft'>x;HC^L 
T#**4«IIKr5^«DNA**triiat 1 1<»*7 
xMZ-O* 1 0 0 p 1 "^ofltt&LTt. iflD^jflCT^nrx 

/uvmz rnmxwit uzt z h . mm t a . 9 a 

T'SftrkjE^^fc. 

[01 343 ( 3 ) &{CHM0«8 fc P)«{c LT*>> x ^ 

ISteWl8kl§ISt=LTP2^5r^x;i'tetJ&L. S 
*tr«lttiikTA^7'y v K<0ttflJ«rtT*^>^. * 
^T^x/^^980 0~1 0 3 00C0^S 

T7-o-7-kKfi?{4®£»S$^. ^LTSJfi5^«SStl 
Sr^a-CS ft; k A<HS§*lfc. 
[0 1 353 HJ6WI1 0 
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( i ) mmi t mtix ?? y ? w 

[0 1363 (2)IWiS^/5y?-?h l J^^ i 

iiz^mcomtz u v*Y>ym tz. 

mhmmtii' xh->xwmixwz7vv9 
•?h y rxttimwji/umottit hmlxmh* 

[0137] (3) mzmmibmxzLxxi-y^ 

* nmrntrnz v *.mx'mz mm i zb%<*7 

xnsfylZ^-lZ&teZtlX^tz. 7n-77V4 COWm 

t ixm^^ivmat^mm^h^tM. & 

£<tl8£$ fifcftEKSftSK T t <fc < . 0 Lb 
x/'UgiHC+tft'f ••/ hntftm'if %Rh*t 

comiwm&*co--mmmb txm i^mx-b 
s. tfz&*co&&tfm&ztis><?*>i'frt>iiz^izm 

zit&ztzuz. %*cwxivizz«(r>&mmm 

[01 3 8 1 1 1 

<nmmw*-< v^vx -y vrnzx^Lx^-tzmm: 

( 1 ) m&M7tmUZLXy , 7-/?vhV-y?xtffi 

[oi39] (2) 7$;&m£itzi' : 7>ft&ifa 

(N-/9- (7S/x-?-;b) -r-TSyraf/l/hll 
£: KBM603 ; ftjS^X^ft^^ttS? ) £ 1 w t 

%#r*-* i owt%*? j-)\,Tmmm§LTX'3#i 

Ltz. ^WZZ.CDim&rtyiVVx vVTVV?- {ffi 
A&: BJC62 0:*-\*/^ («)#«{> flHV?* 

ytizitmi. mmm 1 Tmwwjx -y bry y 

■TW^-vY tz&%£ Ltz . AfcJhK ( 1 ) TffltLfcli 
*#W$futy 5 yit&tot'&tsi'yyti v?V vm 

mtmm t mm txm itz. z.<?mm25 

•C, jgjgl 0 0%tf>*IiSM21«fc3 0*lMBUft»%. 
JfeKT-S:?*, XK>1fc*U -f-coftl 0 0*CT'3 0#(SI 



[0 140] (3) mzx?is4 5-//V-4- (7M 
SH7iZ/H yf-U-h (7/PHU-y^ttS?) 5r5w 

t % d m s ommzmmtfi* 5 w t % t % h x 5 m 

ML. ZCOmtlSi ( 2 ) fcR«fctT-f V^x? 

hryy^r^xMci oop i-?o&teu owe 
3 0 1 0 0 xcmm&mzwm 2 vmm 
Liz. mzwsLtmtxmL. ^ey«ats«r#^ 

[0 14 1] <4) DNATa-7bLX5' ^ifflO*; 

UteUfc 1 8«*©*y (KH*? : 1 2 ) . B 
H#t 1 2 tf)* U LT 1 ? Wtff- HA { 

SXY-yf-Wo-:/ (ffi?iJS^ : 1 3 ) . S.I/E9lI# 
1 2m y LT 2ffiO* ? l^^-f- K*<5 X 

V -y f-<7)T O-y ( &m*jr : 1 4 ) ( B*»^ft 
jft^tttH. HPLC^-F) tmMLtz. &TIZWM 
: 12-14 OiSSffiyiJ fc y >->•- ^'OflBi*^ 

-r. 

E^IJS^ : 1 2 

6 ' HS-(CH 2 ) s -0-P02-0-TGTAAAAOGACGGCCAGT»" 

mm^ : 1 3 

6 " HS-(CH 2 ) 6 -O-P02-{}-TGTAAAACCACGGCCAGT3' 
: 1 4 

HS-(CH ^ ) 6 -0-POj-^>-TCTATMCCAOGCCCAGF , 

(5)10 mMcoy ymmizmsmm 1 2- 1 

MS0I8 b mmzLXHl ( 3 ) X'fttfLLtzmWLW x)V . 

izm&Ltz. zvxfrim&vwmLtzbzz. m 
zntzmiA7u-7®mt. *>xiwMnm*k& r ) 

±.tf->X&1tLX\'>Z>fim*£<r)-?hO?xi,zi-?X' , 7 

mztiKfritz. zcomaao'c. mmi oo%<m 
■<s,mmiz2*immL. ^mm-x-m. 

[0 14 2] (6) EfiJS^l 2cODNAro-yiC^ 
LT^BWWr-*«DNAt^KL. NaC I 5:5 
OmM05«flrC*OTE»J8[fc, ^<D-#$gDNA£& 
^i6«* { l0wMt^SJ:^{c^»Uc. iflMKSfcLh 
£ ( 5 ) T'*§*:DN Aro-r«^S^5rj§iaL. 8 0 
•C~2 5-CiT'2l$fS!a>ftTli&SU A-f/iJ^t'- 
xsV^fc. iXCNaC 1 $Tl0mMc7)$fiKT& 
t;TE^?S(pH8) Sfflv^T2 0X:'C2 0*BHME^ 

i!fc#L7tco*>. xvymmx-mwmnffizmt'mik 

Lit. 

[0 143] (7)A^yy 7 HWy^-*l,-M 
T*ib46T^^-r*Ug{|-C-J.SYOYO- 1 £Na 
C 1 Sr«S50mM-C^tfTES?5{C, S&ift£#l 0 



(26) 
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juMfcfr&JrofcjgjKU: (pH8) . ZO®mm 
(2) k|i»LT4y7vx7h7i;y?£#Vvc± 
Ifi ( 6 ) 'mm&fitt-yfzgMft&Vx.MZ. l 0 0 p 

ft (Bagy-f^-Srfcft) . iMrgus50« 
ft#lg<iU"OUill«0lj8 fc PI— T-fc-S . 
[0144] K5iJ#^14<7)DNArn-y 
fclS^-frft^xH^li, ^y^^^^yh'tfJ^Pl 

mo, 1800-200 onwm&tffmztiti. - 

2r£?iJ#^l 2^DNArn-7 , Sr^$-fr^^x;l/*> 
7 5 00-80 00^«#&J£#fU£;*iu *ft 

310 0-3 3 o ovmm&mmnt:. 

Hfffl^TESffiffi^fflV^t 3 5-CT'l O^SjS^LTW 
JK*^5SS2rai^L7ti:i^, §£?iJS^l 30DNA7 
o-7'£JS£;s-ti-ft x/l^liA'., ? fy^y K fc [s] 

fritz. 

[oi4 6] mmi2 

< i > mmmi i fcRwci/cKWH 2-1 4«d 

[0147] (2) S9>J#f-l 2-14(7)DNArD- 

rt** ix%&mm% 3 s$tf>-*&D n a $• ^« l 

ft:. N aC 1 £ 5 0mM^««-C£tfTEi8SlSfc:±ie3 

mmn-^mD n a oas** 1 o u m t &s at 

iSfSLft. fcfcfc^-^fcDNA^apHJiST* 
6. aV/^x? f^'jy?- (BftRriS : B J C 6 2 

o^-y Htitetufc. *ft±i2 ( i ) x-mi&uzmm 

r'jy^Ct-zhU id^'IS-^l 2—1 4tf>DNA7*n 
-7#*S&LTV>£^x;W;:ttLT£*SS£fflfflftfr~ 
^MDNAJt-f^Jrloon'xMC'O^ 1 0 0p 1 

^>&*stft. z<m&x'&^3itu<wmimmxn 

B&iii-tiizmRfiwmimT* tzt 
ft. 

coi48] (3)'Aizmmntnmizix^x 

f*, HSftffH 1 fcH«£LTYOYO-l x 

fcftfc-^ft. *<0tS*. £T?)>7x;l^f>7 5 0 0-8 
0 0 0 <?D^e0«6feWrefc3#lrt:. t *»4,fflfflr 



RJBOH*»t0iajT* 4 i t A { iSi2$flft . 
[0149] WfcWl 3 

( Bm&mi&x.#*i' : mAmmi,z®®ix>j 
xMz^^^mmxLtzm^^m^ra-yru 
4 mm 

( i ) %mmi<n < 2 ) commix u 

»/?Xft3ll££ffr£l.ft. 

[0150] (2) 9mM7<7) ( 1 ) «?DlBttfc«SoT s 

rnt'/H- h^j/y^y) Sr^tjv^y^-yry y 

(i*a« : KBM4 0 3 ; fittfl^ZlM^Att 
S) CO 1 w t %7k8?flE£gigTT* 1 B^afSBfLT, ^ 
^Vft^coiHW).* b^x2S£M*iMBLft. #v> 
•Ci^WS+fciJe ( 1 ) -CfflSLftEffifrSigTT'3 

SfC*£»£U 1 2 0r-C5#P"<.-:?U ^x;W£ 
ffiCXstf* Lfc. ^cO^T-BM^MWTk^ 

«f*tMWStt9 5* tatfUc<VvKBT1& l 3. xft^ 

yTMX'WM-f h Z k lz X ->X i> ^x/HgfflA^x^ 

[0151] (3) ±tmnm8C0 (3) RV (4) IZ 
imitt&lZ&^X . mtt: 9-1 1 C0DNA7* 

[0152] ( 4 ) E5«## 9 fc*f L -CffifflW^rJgSie 

W t*t * D N A £ D N A gid^-fiE® L . 

ft. C:«OSi«t-*0{DNA£NaC 1 S-5 0mMf0jfi 
^T'^trT Ejgjft ( P H 8 ) 2 u M t 

i -5 (c^K Lft. z<7>mmz±m < 3 ) xitftD n at 

o-T'tS^^SrjtSL. 8 0'C*^ 2 5*C*T"2Kiffii! 

ft. ^^TD-rr^^zrlOmM NaCl/TE 
*£WS(pH8) £ffl^T2 9-CT-2 0»ra^LTr 
o-rmKi A>f 70 74 XL=Sr*>oft-*gfD N A£ 
ffiv>sSLft. actSWtHStfflifcUT^x^ftO 
^5tl£«*Lft. 
[015 3] (5)*SH 

S^b~*«(D N At •/ f-T**SJ»t 9 <7)D 
KA7-u-7£t&&Z-£tz<>/xi],fre,li8 5 0 0-94 
0 0<^#g#iIig£itft. xftffi?il#^l 0ODNA 
rn-7'S-tg^S-ti-ft'>x^*^Ji2 8 0 0-3 4 0 0 
WS*3fcfi«<8£$ft£ftE?iJ#4§- 1 ltODNATo-y 
S-^^-tirft^x^^til 2 0 0-150 0S«c0^ 
3K*U*>«(f»ft.4*»->fc. $rz±MS.7u-7TUJt 
lOmMNaC l/TE@fK5 ( P H8) 5rfflV^T»C 

3 5-cx'i o#mfritckz*>. mnmi oodn 
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[0 154] 

9 xx 7 mmm^i z t szx ->x®®±.\,ztu-7 

=3rUc. Mo-7f 7^ Y&ktZitZZttcL 

mmizm h mm. x o jEBtfHroe 
&7o-;7rw 4£**i£J?Hvg> 

[0 l 56J 4fc*»WteJ:Wf, rn-77M<offl 

t v-mmm&tommtzK^t:. 

[01573 

[£H$] H?iJ*^ : 1 

se^j^s : 1 8 
E»«>g : mt 
mm ■. 

mi 

ACTGGCCGTCGTTTTACA 

mm^ : 2 
max* •• 1 8 
wm<om : m 
mm •. -*« 

: ffiS<0«K pf DNA 
ffi^fSS: 5' **=**-rt*>Wi*fiW 
ACTHiCCGTTGTTTTACA 

KJ*tf>*3 : 1 8 
le^'J^M : «K 
: -*« 



Efl 

ACTGGCCGCTJTTTTACA 
W»* : 4 
E?iJOj|£ : 1 8 

m\<m : tm 
mm ■. -*a 

KJlJ*>«g : plSDNA 
ACTGG CATCTTG TTTACA 

mm : 5 

E?JOil£ : 1 2 

mm : 

GCCTGATCAGGC 
»»9 : 6 
&?lJO£$ : 1 0 
WlCM : 
MOft : ~*m 

htfDx- : an« 

fSgOHH : tevm MDNA 

AAAAAAAAAA 
KJ»# : 7 
E?ljOj|$ : 1 8 
&?)J<D3! : «l$ 

mm : 

h^ny- : 8Mtt 
&>Joa8:AO&B p)£PNA 

ACTGGCCGTCGTTTTACA 
ffi*IJ## : 8 
Kfl*>*S : 1 8 
SH** : tm 

mm • -*« 
y#K3i;-;wm. 

m 

ACTGGCCGTTGTTTTACA 
Eflm : 9 
S?lJ<7>££ : 1 8 

m<m : m 
mm •. 
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matm-.mm mdna 
torn®-, s- *mzT$s&m& 
m 

TGTAAAACCACGGCCAGT 
B&HW : 1 0 

mm&z : 1 8 
wmm : m 
mm ■. -*« 

TGTAAAACCACGGCCAGT 
EJW^ : 1 1 
E?«0>fi$ : 1 8 
K3fc>S : 
mm : -*» 

SM0)»R : "nfiScDN A 



TGTATAACCACGCCCAGT 

BW*# : 1 2 
ffi?ij£7)-^$ : i 8 



TGTAAAACGACGGCCAGT 
iS^JS-^- : 1 3 
ffi?ij<7>il$ : 1 8 

mem : 



fflSOtiNfi: 5' *Jgfc*#-A3&&«gr£ 
EM 

TGTAAAACCACGGCCAGT 
S25dS^ : 1 4 



iB»J<D£S : 1 8 

mm : -** 

mimm-.mm £jkdna 

TGTATAACCACGCCCAGT 
[BRK>ffi*&Rg|] 

[01 ] rtfJVisx. y H\y KfcffiWtro-T'TW 
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